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CGIAR is a global partnership that unites organizations engaged in research for a food secure future. 
The CGIAR Research Program on Livestock and Fish aims to increase the productivity of small-scale 
livestock and fish systems in sustainable ways, making meat, milk and fish more available and 
affordable across the developing world. The Program brings together four CGIAR Centers: the 
International Livestock Research Institute (ILRI) with a mandate on livestock; WorldFish with a 
mandate on aquaculture; the International Center for Tropical Agriculture (CIAT), which works on 
forages; and the International Center for Research in the Dry Areas (ICARDA), which works on small 
ruminants. http://livestockfish.cgiar.org 
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Introduction 
 
Atsbi woreda is located in the eastern zone of Tigray Region, on the border with Afar Region. Its 
topography is dominated by mountainous hill sides and soil erosion. Degradation is one of the 
agricultural problems. It is suitable for livestock production. Sheep are predominant. Golgolnaele is 
one of the Peasant Associations (PA) of the woreda. This PA is located in Atsbi town, the largest town 
of the Woreda. Livestock sector is one of the major sources of income to small scale farmers. Despite 
its livestock potential, the production system is still very traditional. Traditionally, ownership of large 
herds of livestock was considered as expression of status in the rural farming community. The 
productivity of these livestock is very low due to multifaceted reasons such as feed shortage both in 
quality and quantity, poor vet service, poor management and limited awareness of the farmers. 
There is very limited information on the existing livestock production system and management in 
Golgolnaele PA and the Woreda as a whole. This survey is, therefore, designed to evaluate the 
existing farming and livestock production system of the PA and its potential for enhancing livestock 
productivity through feeding. 
 
Study site 
Golgolnaele is located 13o52’50.69’’N, 39o44’07.98’’E with an altitude of the 2727m.a.s.l. It has four 
villages namely Meargat, Sirean, Beatiearo and Tegahnne. These four villages have a population of 
8054 (3597 male and 4457 female) and 1621 households. The land use pattern of the PA is classified 
as 919.1ha of farmland, 3600ha of non-cultivated area, hillsides and mountains, 590ha of gullies, 
562ha of grazing land/pasture land, 2800ha of natural forest and 1011ha of protected area.(ILRI 
IPMS, 2004). It is one of the drought prone areas of the region and is characterized by unimodal 
erratic rainfall which begins at the end of June to mid-August.  
 
Sampling method and selection of participant farmers 
Golgolnaele was selected based on its short distance from Atsbi Town, the capital city of the woreda. 
Farmers were selected based on the criteria of gender (men and women heads of households), 
wealth/land size (landless, below average, average and above average), and age group (youth, 
middle age and elders). The participant farmers were representative of all villages within the PA. The 
participating women made up 40% of the farmers. 
 
Survey structure and format 
The Feed Assessment Tool (FEAST) was used to conduct the survey. FEAST is a systematic method to 
assess local feed resource availability and use. It helps in the design of intervention strategies aiming 
to optimize feed utilization and animal production. 20 farmers were selected based on the wealth 
categories for a group discussion. 9 farmers representing the different wealth group were selected 
from the 20 farmers for individual interviews. The survey was undertaken from 24-25 December, 
2013. 
 
Data analysis 
  
 
The quantitative data was analysed using the FEAST excel macro program (www.ilri.org/feast). 
Qualitative data collected from the group discussion and individual interviews was examined and 
reported.  
 
Results 
Golgolnaele has a crop-livestock farming system. The average farm size in Golgolnaele is estimated 
at 1.5 Timad or 0.375ha (Figure 1). The average household size is 6 persons. 
  
 
Figure 1: Average land size owned by various categories of farmers in Golgolnaele 
 
Golgolnaele has one cropping season called Kiremt that begins at the middle of June and extends to 
middle of December. The main rainy season extends from end of June to mid-August. About 25% of 
the households irrigate their land. The major crops grown are barley, wheat, fababean and lentil 
(Figure 2). Chickpea is also grown minimally. Cabbage, red onion, tomato, lettuce and potato are 
grown, particularly in irrigated areas. Land shortage is a problem in Golgolnaele. As a result, 
fallowing is not commonly practiced. Purchase of agricultural inputs is not a major problem because 
of the proximity to Atsbi, however, the inputs are not always readily available. 
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Figure 2: Major crop grown in Golgolnaele  
 
The labour availability is mainly hired using farmers networking groups (1 to 5 farmers), labour 
exchange through human, oxen and family support. labour is most required during planting (June-
July), weeding (mid July-August) and during harvesting and threshing (September-December)). The 
costs of hired labour for the three periods are Birr 70, 50 and 75/person/day for planting, weeding 
and harvesting respectively. These labour costs do not include food and local drinks (estimated at 
Birr 50/person/day). Labour costs are high during planting and harvesting/threshing when men 
partake of the activities. The costs are lower when the activity is dominated by women. Movement 
of people from the kebele to other areas for different reasons is estimated at 10% per annum. The 
reasons for migrations include search for employment in Arab countries (youth), in the construction 
industry as labourerstrading in animals and grains marriage to other areas which have excess farm 
land (Humera and Dansha) as well as for education. The main sources of income for households are 
shown in Figure 3. Fattening and dairying of cattle is a major source as well as production of food 
crops. Credit providers are available in Golgolnaele, however farmers avoid taking loans due to low 
amount of cash offered (below Birr 10,000), high interest rates of 15%, group collateral (from 3-5 
people), bureaucracy during processing and marketing problems for farm outputs. 
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Figure 3: Contribution of livelihood activities to household incomes in Golgolnaele 
 
Livestock production system 
The main livestock types raised are cattle, sheep, pack animals, poultry, apiculture and goats as 
shown in Figure 4. The main uses of livestock species are shown in Table 1. 
 
 
Figure 4: Average livestock species holdings per household in Tropical Livestock Units in 
Golgolnaele 
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Table 1: Purposes of raising livestock in Golgolnaele and livestock numbers per household 
 
Livestock Species  Uses % of HH that own 
the species 
Average number of 
animals per HH 
Local dairy cow Reproduction, milk and milk products, draught 
power for dry cows, source of income, for 
source of fuel (dung) and manure, meat and 
hides 
60 2 
Improved dairy 
cows 
Reproduction, milk and milk products, source 
of income, for source of fuel (dung) and 
manure 
25 1 
Draft cattle Draft power, threshing, source of income, 
manure and meat  
70 1 
Fattening cattle  Draft power, threshing, breeding, source of 
income, manure and meat  
10 1 
Sheep  Reproduction, milk and milk product, source of 
income, and manure, meat (home 
consumption) and gift 
90 10 
Goat  Reproduction, milk and milk products, source 
of income, manure, meat (home consumption) 
and gift 
1 5 
Poultry- village  For meat (home consumption), egg, source of 
income, and manure (rear) and gift 
99 5 
Horse and mules Transport (cereal and human, and salts), 
draught power, reproduction, source of 
income and two wheel carts, manure and 
prestige during ceremony times 
1 1 
Donkeys Transport (cereal , straw and salts), threshing, 
draught power, reproduction, water fetching, 
stone transport, source of income and manure  
80 1 
 
Animal are housed in soil-roofed houses, open on one side (opposite to wind direction) locally called 
as “afgebella”. This protects the animals from predators, cold, wind and rainfall. All types of animals 
are housed together except for crossed dairy cows which are housed in separated soil-roofed 
houses. Local breed animals are left to free graze while the cross-bred cows are reared in stalls and 
within the homestead. The farmers get veterinary and AI services in Atsbi town. However, they are 
discontent over the quality of drugs provided to them from both government and private service 
providers. AI service is perceived to be of low quality because most of the cows do not conceive 
even after 2 times of AI and the rate of repeat services is high. The price of AI service is Birr 2 per 
head, no additional payment is request for repeat services. Due to the low quality of the AI service, 
farmers are forced to opt for bull service at village level at no cost. Most farmers choose cross-bred 
bulls for breeding purposes. 
 
Feeds and feeding 
Traditionally, farmers combine wheat straw and barley straw before making heaps of the straw so as 
to improve the wheat straw palatability. This practice has been undertaken since ages. Generally, 
farmers do not mix any green fodder with cereal straws. The pulses straws are fed without mixing in 
any supplements. Figure 5 shows availability of feed resources in Golgolnaele in relation to the 
  
 
rainfall pattern. Grazing and crop residues are the predominant sources of feed for the livestock 
throughout the year. Cultivated fodder includes napier grass (Pennisetum purpureum), leucaena 
(Leucaena leucocephala) and lucerne (Medicago sativa). Concentrates to provide protein for 
fattening and dairying is purchased in small quantities throughout the year. The commonly 
purchased feeds are shown in Figure 6. Wheat bran and “atella”, a by-product from a local brew are 
the main feed supplements that are purchased by farmers.  
 
  
 
Figure 5: Composition of the livestock diet throughout the year in relation to the rainfall pattern in 
Golgolnaele 
 
Figure 6: Feeds purchased by farmers in Golgolnaele PA over the last 12 months 
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The contribution of various feedstuffs to the dry matter content, metabolizable energy content and 
crude protein content of livestock diets in Golgolnaele are shown in Figure 7. Grazing contributes 
predominantly to the nutrition of the livestock. Naturally occurring grasses and weeds and crop 
residues are also important. The contribution of crop residues to the protein content is low 
compared to grazing and natural occurring fodder.  
  
  
 
Figure 7: Contribution of various feedstuffs to the a. dry matter b. metabolizable energy and c. 
crude protein content of livestock diets in Golgolnaele 
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Livestock constraints and opportunities 
Farmers identified feed shortage, water scarcity, land shortage, disease, pests and poor performing 
breeds as major livestock production constraints. Table 2 shows that feed shortage, disease and 
pests are perceived as most limiting to livestock productivity. Table 3 highlights coping mechanisms 
and perceived solutions to the problems. 
 
Table 2: Pairwise ranking of livestock problems in Golgolnaele  
Problems Feed 
shortage 
Water 
shortage 
Land 
shortage 
Disease and 
pests 
Breed 
improvement 
Feed shortage (FS) X     
Water shortage(WS) FS X    
Land shortage (LS) FS WS X   
Disease and pests (DP) FS DP DP X  
Breed Iiprovement (BI) FS WS BI DP X 
Total 4 2 0 3 1 
Rank 1
st
 3
rd
 5
th
 2
nd
 4
th
 
 
Table 3: Livestock constraints, coping mechanism and possible solution identified by farmers  
Problems Rank Coping mechanisms Possible interventions 
Feed shortage 1
st
  Daily limit feed supply to animals 
 Feed conservation during periods of 
feed surplus Destocking and rearing 
the selected ones 
 Cut and carry system from area 
closure and grazing lands 
 Feeding roasted cactus cladodes 
during the drought period 
 Purchase hay and straw from other 
farmers and areas 
 Rearing limited and productive and 
improved breeds 
 Introducing improved forage 
varieties (seed supply) 
 Supplying concentrate feeds 
through cooperative at reasonable 
price 
 Introducing existing crop residue 
improvement technologies 
Disease and 
pests 
2
nd
  Using different leaf juice for 
washing and drinking of the animals 
 Stamp using heating Iron 
 Tearing using blade Iron 
 Washing animals using Ajax soap 
 Purchasing non-certified medicine 
from market 
 Supply certified quality medicine 
sustainably 
 Capacity building for DVM experts 
and farmers on animal management 
 
Water 
shortage 
3
rd
  Pond well digging for irrigation and 
livestock 
 Soil and Water conservation 
 Fetch water from Atsbi town and 
rivers especially for cross dairy cows 
 Constructing of water dams in 
possible areas of the PA 
 Dig out of ponds per each farmers 
homestead and farms 
Breed 
improvement 
4
th
  Using local and cross bred bull 
service 
 Introduce improved bull service 
with Intensive management 
 Provide good quality AI service 
 Provide improved and high yielder 
breed animals 
Land shortage 5
th
  Farmers are forced to own few 
livestock number 
 Give more attention to off-farm 
activities 
 Practicing cut and carry system by 
tethering of animals 
 Give the hillsides to landless youth 
 Increase productivity of the given 
land by introducing different 
agricultural technologies 
  
 
Conclusions 
Since farmers in Golgolnaele are inclined towards fattening and dairying livestock activities, the 
cultivation of cultivated fodders should be encouraged. The use of legume straws should also be 
encouraged so as to improve the overall nutritive value of the crop residues. 
 
